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PURPOSETo hold secrecy and to prevent forgery by providing a steres 
bar code, which is colorless and transparent in a visible light area, using 
an indium - stannum oxide or a stannum oxide on a substrate. 
CONSTITUTION: By attaching a thin film composed of the indium - 
stannum oxide or the stannum oxide onto a substrate 7 or coupling the 
powder of the indium - stannum oxide or of the stannum oxide onto the 
substrate 7 by coupling agent resin, a steres bar code 8 is provided to be 
completely colorless and transparent in the visible light area. When the 
substrate 7 of an ID card 6 to travel through a slit 3 and the steres bar 
code 8 are irradiated with infrared rays from a light emitting diode 1 , the 
infrared rays irradiating the steres bar code 8 are reflected and the infrared 
rays irradiating the substrate 7 are transmitted and photodetected by a 
photodetector 2. Thus, the secrecy can be sufficiently held and the forgery 
can be prevented. 
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Complete English-Language Translation of 

JP Laid-open Patent Publication No. 3-290780 

(first published December 20, 1991) 

1 . TITLE OF THE INVENTION 

Stealth Bar Code Carrier Medium and System for Reading the Same 

2. WHAT IS CLAIMED IS 

1 . A stealth bar code carrier medium characterized in that a stealth bar 
code that is colorless and transparent at a visible wavelength region and is made 
of a thin film of an indium-tin oxide or a tin oxide, or a stealth bar code that is 
colorless and transparent at a visible wavelength region and contains a powder 
of an indium-tin oxide or a tin oxide together with a binding agent resin is 
provided on a substrate. 

2. A stealth bar code carrier medium characterized in that an infrared 
absorbent layer is provided on a substrate and in that a stealth bar code that is 
colorless and transparent at a visible wavelength region and is made of a thin 
film of an indium-tin oxide or a tin oxide, or a stealth bar code that is colorless 
and transparent at a visible wavelength region and contains a powder of an 
indium-tin oxide or a tin oxide together with a binding agent resin is provided 
over the infrared absorbent layer. 

3. A stealth bar code reading system characterized in that a stealth bar 
code that is colorless and transparent at a visible wavelength region and is made 
of a thin film of an indium-tin oxide or a tin oxide, or a stealth bar code that is 
colorless and transparent at a visible wavelength region and contains a powder 
of an indium-tin oxide or a tin oxide together with a binding agent resin is 
provided on a substrate directly or through an infrared absorbent layer, is 
irradiated by infrared light and in that the stealth bar code is read in reference to 
the irradiated infrared light that is reflected from the stealth bar code or that 
passes through stealth bar code. 
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4. A stealth bar code reading system characterized in that a pair of 
electrodes are approached to a stealth bar code that is colorless and transparent 
at a visible wavelength region and is made of a thin film of an indium-tin oxide or 
a tin oxide, or a stealth bar code that is colorless and transparent at a visible 
wavelength region and contains a powder of an indium-tin oxide or a tin oxide 
together with a binding agent resin is provided on a substrate, and in that the 
stealth bar code is read in reference to change in static capacitance occurring 
between the pair of the electrode. 

5. A stealth bar code reading system characterized in that a common 
electrode is attached and connected with a stealth bar code that is colorless and 
transparent at a visible wavelength region and is made of a thin film of an 
indium-tin oxide or a tin oxide, or a stealth bar code that is colorless and 
transparent at a visible wavelength region and contains a powder of an indium- 
tin oxide or a tin oxide together with a binding agent resin is provided on a 
substrate, with another electrode contacted to the common electrode while a 
further electrode is contacted with the stealth bar code and in that the stealth bar 
code is read in reference to change in static capacitance occurring between the 
two electrodes. 

6. A stealth bar code reading system characterized in that a common 
electrode is attached and connected with a stealth bar code that is colorless and 
transparent at a visible wavelength region and is made of a thin film of an 
indium-tin oxide or a tin oxide, or a stealth bar code that is colorless and 
transparent at a visible wavelength region and contains a powder of an indium- 
tin oxide or a tin oxide together with a binding agent resin is provided on a 
substrate, with another electrode contacted to the common electrode while a 
further electrode is contacted with the stealth bar code and in that the stealth bar 
code is read in reference to change in current conducted between the 
electrodes. 

DETAILED DESCRIPTION OF THE INVENTION 
(Field of the Invention) 
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The present invention relates to a stealth bar code carrier medium 
and a system for reading the same. 
(Prior Art) 

In recent years, it has been practiced to read by means of an optical 
means bar codes printed on a predetermined sheet such as a brochure so as to 
secure information such as features, price and others of a product thereof, or to 
read by means of a magnetic recording and/or reproducing apparatus, magnetic 
bar codes in a magnetic strip provided on a prepaid card or an ID card so as to 
secure personal information such as amount of money, number of times, date 
and others. 

In such cases, if the bar codes printed on the brochure or the like are 
stealth bar codes invisible to naked eyes, printed matter on the brochure or the 
like would be easy to look at. Also, the personal information recorded on the 
magnetic strip on the prepaid card or the ID card is desired to be of a kind 
capable of keeping the information in secret and hard to be forged, and if stealth 
bar codes invisible to the naked eye are provided other than the magnetic strip, 
the secrecy can be sufficiently attained and forgery can be effectively prevented. 

For this reason, attempts have been made to print on a printed matter 
such as a brochure stealth bar codes utilizing phosphors of a kind capable of 
emitting light within the wavelength region of infrared rays so that not only can 
the printed matter such as the brochure be viewed easily, but information such 
as features, price and others printed on the brochure or the like can be obtained. 
(JP Patent Publications No. 54-223226 and No. 61-18231). 
(Problem to be Solved by the Invention) 

However, the conventional stealth bar codes printed on a brochure or 
the like using phosphors of a kind capable of emitting light within the wavelength 
region of infrared rays are barely colored by the phosphors, so far from being not 
water-clear, and the bar codes which ought to be stealth can be viewed easily 
with naked eyes. For this reason, if the conventional stealth bar code using the 
phosphors are printed on the printed matter such as a brochure or the like, the 
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printed matter becomes somewhat hard to view, and if they are printed on the 
prepaid card or the ID card together with the magnetic strip, the presence thereof 
tends to be noticeable to such an extent that no sufficient security can be 
obtained and forgery cannot be effectively prevented. 
(Means for Solving the Problem) 

The present invention has been developed in view of the current 
situation and provides stealth bar codes that are completely water-clear within 
the visible wavelength region by depositing a thin film of an indium-tin oxide or a 
tin oxide directly on a substrate directly or through a ultraviolet absorbent layer 
by means of a vacuum vaporization or the like, or by bonding a powder of an 
indium-tin oxide or a tin oxide to a substrate directly or through a ultraviolet 
absorbent layer with the use of a binding agent resin, so that information on 
features and price and others of a product and various personal information or 
the like can be recorded on a printed matter such as a brochure or the like, a 
prepaid card or an ID card without rendering a print to be hard to view and 
without rendering the presence thereof to be noticeable. 

Also, by reading the stealth bar codes by means of infrared irradiation, 
a static capacitance or a penetrating current, information on features and price 
and others of a product and various personal information or the like can be 
obtained from the completely water-clear stealth bar codes provided on a printed 
matter such as a brochure or the like, a prepaid card or an ID card, without 
rendering the print to be hard to view and without rendering the presence thereof 
to be noticeable, and the secrecy of the prepaid card or the ID card can be 
sufficiently attained and nay possible forgery can be effectively prevented. 

Hereinafter the present invention will be described with reference to 
the drawings. 

Fig. 1 illustrates an example of a stealth bar code reading apparatus 
utilizing infrared rays of light, which apparatus includes a light emitting diode 1 
and a light receiving element 2 positioned one above the other so as to confront 
with each other and a slit 3 disposed immediately below the light emitting diode 1 , 
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a slit 4 provided above the light receiving element 2, and a filter 5 disposed 
between the light receiving element and the slit 4. 

Reference numeral 6 represents an ID card including a substrate 7 on 
which stealth bar codes 8 are provided and adapted to travel between the light 
emitting diode 1 and the light receiving element 2, during which infrared light is 
projected from the light emitting diode 1 and is received by the light receiving 
element 2 to enable the stealth bar codes 8 to be read. 

Here, the substrate 7 of the ID card 6 is made of a material capable of 
infrared light to penetrate therethrough, for example, a polyester film, 
polypropylene film or the like. The stealth bar codes 8 are formed by depositing 
an indium-tin oxide or a tin oxide directly on the substrate 7 by means of a 
vacuum deposition technique or the like, or by painting and drying an oxide paint 
on the substrate 7, which oxide paint is prepared by mixing a powder of the 
indium-tin oxide or the tin oxide with a ultraviolet curable resin, or with a binding 
agent resin of a polyvinyl-vinyl acetate copolymer or a polyurethane resin or the 
like and an organic solvent or the like such as methyl ethyl ketone, 
tetrahydrofuran, ethyl acetate cellosolve or the like, any of these being water- 
clear within the visible wavelength region and capable of reflecting infrared rays 
of light. 

When infrared light is projected from the light emitting diode 1 while 
the ID card 6 is moving between the light emitting diode 1 and the light receiving 
element 2, the substrate 7 and the stealth bar codes 8 of the travelling ID card 6 
are illuminated through the slit 3, and the infrared light illuminating the stealth bar 
codes 8 are reflected by the stealth bar codes 8 and the infrared light illuminating 
the substrate 7 passes through the substrate 7 and are received by the light 
receiving element 2 through the slit 4 and the filter 5. The infrared light 
received is converted by the light receiving element 2 into an electric signal so 
that as shown in Fig. 2, a fluctuating wave of an output corresponding to the 
width of the stealth bar codes 8 can be obtained and formation corresponding to 
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the width and interval of the stealth bar codes 8 can be obtained, thereby 
enabling the stealth bar codes 8 to be read. 

At this time, the infrared light emitted from the light emitting diode 1 
that can be preferably employed has a center wavelength of about 950 nm, 880 
nm, and the light emitting diode 1 is preferably employed in the form of a diode 
capable of emitting infrared light having a center wavelength of 950 nm, 880 nm, 
for example, a light emitting diode made of GaAs or GaAIAs. Also, the filter 5 is 
selected and used of a type made of a material capable of cutting off external 
light in accordance with the wavelength of the infrared light, and if it be a filter 
made of GaAs, light of a wavelength lower than 860 can be absorbed and the 
light other than it pass therethrough and, therefore, where the infrared light 
having a center wavelength of about 950 nm, 880 nm is used, the filter made of 
this GaAs is used. It is to be noted that, other than that, a commercially 
available filter having characteristics similar to those of a sheet-like film such as 
a plastic film may be employed. 

Fig. 3 illustrates another example of the stealth bar code reading 
apparatus utilizing the infrared light, which apparatus includes a light emitting 
diode 1a for emitting infrared light and a light receiving element 2a, that are 
positioned and inclined on respective sides of a partition wall 9, a slit 3a 
positioned immediately below the light emitting diode 1a, a slit 4a positioned 
below the light receiving element 2a, and a filter 5a positioned between the light 
receiving element 2a and the slit 4a, so that when the infrared light emitted from 
the light emitting diode 1a can be projected onto the travelling ID card 6, it can 
be reflected from the stealth bar code 8 on the substrate 7 and subsequently 
received by the light receiving element 2a. 

Thus in this case, the infrared light reflected from the stealth bar 
codes 8 is received by the light receiving element 2a and converted into an 
electric signal, and information associated with the width and interval of the 
stealth bar codes 8 can be obtained, with the stealth bar codes 9 consequently 
read. 
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Fig. 4 illustrates a further example of the stealth bar code reading 
apparatus utilizing the infrared light, which apparatus includes a light emitting 
diode 1b for emitting infrared light and a light receiving elements 2b that are 
suitably arranged, an optical fiber 10 coupled with the light emitting diode 1b, 
and an optical fiber 11 coupled with the light receiving element 2b through a filter 
5b t the optical fibers 10 and 11 being so arranged that free ends thereof are 
positioned above the travelling ID card 6, wherefore when the infrared light 
emitted from the light emitting diode 1b illuminates the stealth bar codes 8 on the 
substrate 7 of the travelling ID card 6 through the optical fiber 10, it is reflected 
from the stealth bar codes 8 and received by the light receiving element 2b 
through the optical fiber 11 and the filter 5b. 

Thus in this case, the infrared light reflected from the stealth bar 
codes 8 is received by the light receiving element 2b through the optical fiber 10 
and converted into an electric signal, and information associated with the width 
and interval of the stealth bar codes 8 can be obtained, with the stealth bar 
codes 9 consequently read. 

Fig. 5 illustrates a stealth bar code readying system utilizing a change 
in static capacitance, which system includes a pair of electrodes 12, 12 
connected with each other by means of a wire and applied a voltage, which 
electrodes are positioned adjacent and above the travelling ID card 6 so that a 
change in static capacitance of the travelling ID card 6 can be measured by the 
voltage applied pair of the electrodes 12, 12. Such a change in static 
capacitance is that since the stealth bar codes 8 made of thin films of an 
indium-tin oxide or tin oxide provided on the substrate 7 of the ID card 6, or the 
stealth bar codes 8 containing a powder of the indium-tin oxide or tin oxide 
together with the binding agent resin have an electroconductivity, the static 
capacitance decreases when the electrodes 12, 12 reach the stealth bar codes 8 
and is different from the static capacitance on the substrate 7 where no stealth 
bar code 8 is formed, with this change in static capacitance consequently 
measured. 



JP3-290780 



Thus in this case, by the electrodes 12, 12 to which the voltage is 
applied, change in static capacitance at the time they reach the stealth bar codes 
8 of the travelling ID card 6 can be measured in correspondence with the width 
of the stealth bar codes 8, information associated with the width and interval of 
the stealth bar codes 8 can be obtained, and the stealth bar code 8 are thus 
read. 

Fig. 6 is illustrates another example of the stealth bar code reading 
system utilizing the change in static capacitance, in which a common electrode 
13 is attached and connected to the stealth bar codes 8 of the ID card 6, one 
electrode 14 to which a voltage is applied is held in contact with the common 
electrode 13, and the other electrode 15 wire-connected with the electrode 14 is 
approached to the stealth bar codes 8 of the ID card 6. 

Thus in this case, when the other electrode 15 is brought close to the 
stealth bar codes 8 of the travelling ID card 6, since the stealth bar codes 8 has 
an electroconductivity, the static capacitance increases to allow a change in 
static capacitance of the substrate 7, where no stealth bar code 8 is formed, to 
be measured. And, this change in static capacitance corresponds to the width 
of the stealth bar codes 8 of the travelling ID card 6 and, therefore, information 
associated with the width and interval of the stealth bar codes 8 can be obtained 
with the stealth bar codes 8 consequently read. 

Fig. 7 illustrates a further example of the stealth bar code reading 
system utilizing a change in current, wherein one electrode 16 to which a voltage 
is applied is held in contact with a common electrode 13 connected and attached 
to the stealth bar codes 8 of the travelling ID card 6 while the other electrode 17 
wire-connected with the electrode 16 is held in contact with the stealth bar codes 
8 of the travelling ID card 6. 

Thus in this case, when the other electrode 17 is brought into contact 
with the stealth bar codes 8 of the travelling ID card 6, since the stealth bar 
codes 8 have an electroconductivity and the current conducts while no current 
conduct even when brought into contact with the substrate 7 where no stealth 
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bar code 8 is formed, a change in conduction of the current is measured. And, 
this change in conducting current corresponds to the width of the stealth bar 
codes 8 and, therefore, information associated with the width and interval of the 
stealth bar codes 8 can be obtained with the stealth bar codes 8 consequently 
read. 

It is to be noted that the ID card 6 may not be limited to that shown in 
Figs. 1 to 7, but may have a portion thereof formed with a magnetic layer or the 
stealth bar codes 8 may be formed on a magnetic layer formed on the substrate 
7. Also, other than formation of the stealth bar codes 8 directly on the substrate 
7, an infrared absorbent layer may be provided on the substrate 7 with the 
stealth bar codes 8 formed over the infrared absorbent layer, in which case the 
infrared light illuminated among the stealth bar codes 8 is favorably absorbed by 
the infrared absorbent layer and, therefore, a comparison between the infrared 
light reflected by the stealth bar codes 8 and the infrared light passing between 
the stealth bar codes 8 increases, resulting in increase of the accuracy with 
which the stealth bar codes 8 is read. In addition, a colorless and transparent 
top coating layer capable of passing infrared rays therethrough may be provided 
additionally over the stealth bar codes 8 formed on the substrate 7, in which 
case the stealth bar codes 8 are protected by the top coating layer and are, 
therefore, insensitive to pollution and damage. 

The infrared absorbent layer formed on the substrate 7 may be 
prepared by mixing and dispersing an infrared absorbent agent such as a 
powder of a dimonium compound, CHCI3, or carbon with a binding agent resin 
such as a ultraviolet curable resin, a vinyl chloride-vinyl acetate copolymer, or a 
polyurethane resin and an organic solvent such as methyl ethyl ketone, methyl 
isobutyl ketone, toluene, or tetrahydrofuran to thereby form an infrared 
absorbent paint which is subsequently applied and dried on the substrate 7, 
while the top coating layer formed additionally over the stealth bar codes 8 may 
be prepared by dissolving a ultraviolet curable resin or a binding resin agent 
such as a polyurethane resin with an organic solvent such as methyl isobutyl 
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ketone or tetrahydrofuran to thereby form a top coating paint which is applied 
and dried over the stealth bar codes 8 and the substrate 7. 

Alto, in any of Figs. 1 to 7, although description has been made in 
connection with the ID card having the stealth bar codes formed thereon, a 
recording medium where the stealth bar codes are formed may not be limited to 
the ID card and may include a prepaid card, a bank card, a deposit note, printed 
matters such as brochures and anything where the stealth bar codes can be 
provided, and similar effects can be brought about. 
(Embodiments) 

Hereinafter, embodiments of the present invention will be described. 
Embodiment 1 

A predetermined printing was carried out to a colorless transparent 
polyester film, 5.5 cm in length, 8.5 cm in width and 200 pm in thickness, and an 
indium-tin oxide was vacuum deposited thereon by the use of a mask deposition 
technique to provide a stealth bar code of 200 A in thickness and 20 mm in width 
and an ID card was prepared. 

The ID card so prepared was placed on the stealth bar code reading 
apparatus shown in Fig. 1 and while the ID card was moved at a speed of 200 
mm/sec, infrared light of a center wavelength of 950 nm was projected from an 
infrared light emitting diode TLN113 (an infrared light emitting diode made of 
GaAs with the center wavelength at 950 nm) 1 available from Toshiba Co. and 
positioned a distance of 2.5 mm away from the ID card 6. And, the infrared light 
passing through the filter 5, made of GaAs of 0.3 mm in thickness, through the 
slits 3 and 4 of 0.3 mm in slit width, was allowed to be received by a photodiode 
TPS612 (an infrared light receiving element made of silicon) 2 available from 
Toshiba Co. and positioned a distance 1 .5 mm away from the ID card 6 and was 
then converted into an electric signal, thus completing reading of the stealth bar 
code. 

Embodiment 2 
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The ID card was prepared in a manner similar to Embodiment 1 and 
this card 6 was placed on the stealth bar code reading apparatus shown in Fig. 3 
and while the ID card was moved at a speed of 200 mm/sec, infrared light of a 
center wavelength of 950 nm was projected at an angle of incidence of 30 
degrees from an infrared light emitting diode TLN113 (an infrared light emitting 
diode made of GaAs with the center wavelength at 950 nm) 1a available from 
Toshiba Co. and positioned a distance of 15 mm away from the ID card 6. And, 
the infrared light passing through the filter 5, made of GaAs of 0.3 mm in 
thickness, through the slits 3 and 4 of 0.3 mm in slit width, was allowed to be 
received by a photodiode TPS612 (an infrared light receiving element made of 
silicon) 2a available from Toshiba Co. and positioned a distance 15 mm away 
from the ID card 6 and was then converted into an electric signal, thus 
completing reading of the stealth bar code. 
Embodiment 3 

The ID card was prepared in a manner similar to Embodiment 1 and this card 6 
was placed on the stealth bar code reading apparatus shown in Fig. 4 and while 
the ID card was moved at a speed of 20 mm/sec, infrared light of a center 
wavelength of 950 nm was projected at a substantially vertical angle of incidence 
from an infrared light emitting diode TLN113 (an infrared light emitting diode 
made of GaAs with the center wavelength at 950 nm) 1b available from Toshiba 
Co. through an optical fiber 10 of 0.1 mm in diameter and having a free end 
positioned 1 mm away from the ID card 6. And, the infrared light passing 
through the filter 5b, made of GaAs of 0.3 mm in thickness, was allowed to be 
received by a photodiode TPS612 (an infrared light receiving element made of 
silicon) 2b available from Toshiba Co. through an optical fiber 11 of 0.15 mm in 
diameter and having a free end positioned 1 mm away from the ID card 6 and 
was then converted into an electric signal, thus completing reading of the stealth 
bar code. 
Embodiment 4 

Indium-tin Oxide Powder 70 parts by weight 
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(2 pm in average particle size) 
Polyurethane Resin 30 parts by weight 

Tetrahydrofuran 1 00 parts by weight 

This composition was mixed and dispersed in a ball mill for 48 hours 
to provide an oxide paint. This oxide paint was then applied and dried on a 
polyester film, 4.5 cm in length, 8.5 cm in width and 200 pm, with had a 
predetermined print applied thereto, to thereby provide a predetermined stealth 
bar code of 1 pm in thickness and 20 mm in width and an ID card was prepared. 

Using the ID card so prepared, the stealth bar code was read in a 
manner similar to Embodiment 1 . 
Embodiment 5 

Using the ID card obtained in Embodiment 4, the stealth bar code was 
read in a manner similar to Embodiment 3. 

When in each of the embodiments and comparisons the stealth bar 
codes are to be read, an output is not constant since when light passes through 
the amount of light slightly changes depending on the print in the background 
and, also, although when the light is reflected from the stealth bar codes the 
output is theoretically zero, there is a dark current or a partially passing light and 
a slight output appears and, for this reason, by measuring an output l n during 
passage of the stealth bar codes and an output l 2 at the time of passage through 
a portion where no stealth bar code is, to thereby determine a ratio \,t\ 2 so that 
an average value of variations of the outputs \ A during passage of the stealth bar 
codes could be determined. 
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Table 1 below show results thereof. 

Table 1 





IA(dB) 


Ave. Variation (dB) 


Embodiment 1 


-45 


±3.1 


Embodiment 2 


+38 


±2.3 


Embodiment 3 


+52 


±2.8 


Embodiment 4 


-42 


±3.3 


Embodiment 5 


+33 


±2.6 



(Effects of the Invention) 

As is clear from the Table 1 above, the \J\ 2 ratio exhibited by the ID 
card obtained in each of Embodiments 1 to 5 involves a sufficient difference with 
the average variation of ^ being small, and therefore, according to the stealth bar 
code carrier medium and the stealth bar code reading system of the present 
invention, it is clear that reading of the stealth bar codes that are water-clear the 
visible wavelength region can be sufficiently performed. 
4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a front view showing an essential portion of one example of a 
stealth bar code reading apparatus according to the present invention; Fig. 2 is a 
comparative explanatory diagram showing an output waveform of a light 
receiving element against an ID card when the stealth bar code reading 
apparatus of Fig. 1 is used; Figs. 3 and 4 are front views showing essential 
portions of different examples of the stealth bar code reading apparatus 
according to the present invention; and Figs. 5 to 7 are schematic explanatory 
perspective views showing other examples of a stealth bar code reading system 
of the present invention. 

1, 1a, 1b Light emitting diode, 2, 2a, 2b Light receiving element 

(Photodiode), 6 ID card, 7 Substrate, 8 Stealth bar 

codes, 10, 11 Optical fiber, 12, 14, 15, 16, 17 Electrode, 

13 Common electrode. 
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